Effect of carbon dioxide on systemic oxygenation, oxygen consumption, and blood lactate levels after bidirectional superior cavopulmonary anastomosis.
We sought to assess the effects of four different CO2 tensions on systemic oxygenation, oxygen consumption, and arterial blood lactate levels early after bidirectional superior cavopulmonary anastomosis. Prospective study. Quaternary pediatric cardiac critical care unit. Nine children aged 2-23 months (median, 7 months). All patients were sedated, muscle relaxed, and mechanically ventilated. Baseline Paco2 was adjusted to 35 mm Hg by changing tidal volume. CO2 was added via the inlet port of the ventilator to maintain the Paco2 at 45 and 55 mm Hg. Measurements were repeated after discontinuing additional CO2 gas at a Paco2 of 40 mm Hg. Arterial blood gases and lactate were measured at each level of Paco2. We measured oxygen consumption continuously by respiratory mass spectrometry. Mean (95% confidence interval) Paco2 increased from 35 (34-36) to 45 (44-46) to 55 (54-56) mm Hg (4.7 [4.5-4.9] to 6 [5.7-6.3] to 7.3 [7.2-7.4] kPa), arterial pH decreased from 7.43 (7.39-7.47) to 7.35 (7.31-7.39) to 7.28 (7.24-7.32). Pao2 increased from 36 (32-40) to 44 (40-48) to 50 (45-55) mm Hg (4.8 [4.3-5.3] to 5.9 [5.4-6.4] to 6.7 [6.2-7.2] kPa), and oxygen saturation increased from 72% (67-79%) to 77% (73-81%) to 80% (76-84%). Oxygen consumption decreased significantly, with each increase in Paco2, from 146 (125-167) to 132 (112-152) to 126 (107-145) mL.min.m (p = .0001), and lactate decreased from 1.5 (1-2.0) to 1.2 (0.8-1.6) to 0.8 (0.5-1.1) mmol/L (p < .01). These changes returned toward baseline at a Paco2 of 40 mm Hg. Moderate hypercapnia with respiratory acidosis improved arterial oxygenation and reduced oxygen consumption and arterial lactate levels, thus improving overall oxygen transport in children after bidirectional superior cavopulmonary anastomosis.